INTRODUCTION
6 study participants are summarized in Table 1 and pedigrees of the families are shown in Genomic DNA was isolated from peripheral blood cells using standard methods. Whole was performed via GATK. Quality control checks for samples were performed according 1 2 8 to GATK best practices. Variant filtering based on allele frequency in population databases 1 3 0
We filtered and removed variants with MAF≥0.01 in all individuals in 1000 Genomes co-segregated within families (Table 2) . For Indel variants, BAM files were manually 3 0 3 examined using the Genome browser in SVS v8.6 (Golden Helix) to verify the variant. The MM-KBAC analysis was conducted on 26,872 rare variants in 8,299 genes and 409 3 0 7
genes were obtained with a p<0.05. Following annotation of variants and analysis of co-3 0 8 segregation, 25 variants co-segregated within families (Table 2) . The analysis was performed on 5,854 synonymous rare variants located in 3,164 genes 3 1 2 and a total of 216 genes with a p value<0.05 were obtained. Following annotation, a total 3 1 3 of 35 variants co-segregated within families ( from the analysis based on the allele frequency reported in ExAC (MAF=0.0278). We in the HAPLN2, SUN3, and LPCAT1 genes respectively (Table 3) . The MM-KBAC analysis was conducted on 1,174,082 intronic rare variants located in 3 2 9
16,486 genes and 324 genes with a p value<0.05 were obtained. Following annotation 3 3 0 and co-segregation analysis, we obtained a total of 14 deleterious variants that co-3 3 1 segregated within families (Table 2) . transcription factors. Thus we sought variants that could be enriched at these sites using 3 3 8
TFBS conserved data in ENCODE [40] . We asked whether the 169 variants (MM-KBAC variants within TFBS (Table 4 ). None of the individuals with ET in these families exhibited these problems, suggesting 5 0 0 that these families do not have SCA. On the other hand, neuropathologic studies 5 0 1 available for an 83 year old affected individual with SCA42, who also had dementia, The CACNA1G gene encodes the pore forming subunit of T-type Ca(2+) channels, antagonists have been shown to reduce tremor in mouse models of ET [54, 57, 58] .
1 1
The identification of CACNA1G in two ET families in the current study is consistent with 5 1 2 recent reports of mutations in other ion channel genes in other ET families and the 5 1 3
concept that the ETs are channelopathies [14, 15] . We previously reported the 5 1 4
identification of a mutation in Kv9.2 (KCNS2), that encodes an electrically silent voltage- The Genome Analysis Toolkit: a MapReduce framework for analyzing next-generation 
